Unknown fates of (brain) oxidation or UFO: Close encounters with neuronal senescence.
Oxidative stress has long been considered a key component contributing to pathologies associated with brain aging and age-related neurodegenerative diseases. The proposed mechanisms involved are varied, but recently have been suggested to include induction of cellular senescence, a cellular growth arrest state characterized by the secretion of pre-inflammatory senescence-associated secretory phenotype (SASP) factors. The post-mitotic status of neurons has been traditionally considered to prohibit cellular senescence, however recent studies have provided compelling evidence that neurons may be capable of undergoing senescence in response to oxidative stress and other factors. Development of senolytics, small molecules that selectively induce senescent cell death, could represent a paradigm change for the treatment of neurodegenerative diseases including Alzheimer's and Parkinson's disease (AD, PD). However, their use depends on unequivocal validation that neurons can senesce and that they do not have detrimental off-target effects in other cell types in the brain and elsewhere.